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DETAILED ACTION 

Information Disclosure Statement 

1 . The information disclosure statement (IDS) submitted on 12/28/2006 has been 
considered by the examiner. 

2. The listing of references in the specification is not a proper information disclosure 
statement. 37 CFR 1 .98(b) requires a list of all patents, publications, or other 
information submitted for consideration by the Office, and MPEP § 609.04(a) states, 
"the list may not be incorporated into the specification but must be submitted in a 
separate paper." Therefore, unless the references have been cited by the examiner on 
form PTO-892, they have not been considered. 

Drawings 

3. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they do not include the following reference sign(s) mentioned in the 
description: 170, 176. Corrected drawing sheets in compliance with 37 CFR 1.121(d) 
are required in reply to the Office action to avoid abandonment of the application. Any 
amended replacement drawing sheet should include all of the figures appearing on the 
immediate prior version of the sheet, even if only one figure is being amended. Each 
drawing sheet submitted after the filing date of an application must be labeled in the top 
margin as either "Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1.121 (d). If 
the changes are not accepted by the examiner, the applicant will be notified and 
informed of any required corrective action in the next Office action. The objection to the 
drawings will not be held in abeyance. 
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4. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they include the following reference character(s) not mentioned in the 
description: 176, 180. Corrected drawing sheets in compliance with 37 CFR 1.121(d), 
or amendment to the specification to add the reference character(s) in the description in 
compliance with 37 CFR 1 .121(b) are required in reply to the Office action to avoid 
abandonment of the application. Any amended replacement drawing sheet should 
include all of the figures appearing on the immediate prior version of the sheet, even if 
only one figure is being amended. Each drawing sheet submitted after the filing date of 
an application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 

5. The drawings are objected to under 37 CFR 1 .83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, the electromagnetic 
absorber, electromagnetic reflector, electromagnetic transmitter, or antenna must be 
shown or the feature(s) canceled from the claim(s). No new matter should be entered. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
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and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 

Claim Objections 

6. Claim 22 is objected to because of the following informalities: in line 2, "each unit 
cell" should be changed to --the unit cell-. Appropriate correction is required. 

Claim Rejections - 35 USC §112 

7. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

8. Claims 7, 21 , and 39-40 are rejected under 35 U.S.C. 1 1 2, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

9. Claim 7 recites the limitation "the conducting polymer" in lines 1-2. There is 
insufficient antecedent basis for this limitation in the claim. 

10. Claim 21 recites the limitation "the remote source of electromagnetic radiation" in 
lines 1-2. There is insufficient antecedent basis for this limitation in the claim. 
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1 1 . Claims 39 and 40 recite the limitation "the external condition" in line 1 . There is 
insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 102 

12. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

13. Claims 1-4, 6-29 and 32-44 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Werner et al. (US 2004/0263420 A1). 

Regarding claim 1 , Werner et al. teaches in figures 1-7 a frequency selective 
surface (FSS) [10, 70] comprising a periodically replicated unit cell [100], the unit cell 
including a chemoresistive material (See paragraph [0056]) having an electrical 
conductivity that changes in a presence of an analyte. 

Regarding claim 2, Werner et al. teaches in figures 1-7 the FSS of claim 1, 
wherein the unit cell [100] further comprises: an arrangement of conducting patches [12] 
on a dielectric substrate [16]. 

Regarding claim 3, Werner et al. teaches in figures 1-7 the FSS of claim 2, 
wherein at least two conducting patches [12] are interconnected by the chemoresistive 
material. 

Regarding claim 4, Werner et al. teaches in figures 1 -7 the FSS of claim 1 , 
wherein the unit cell [100] comprises a pattern of chemoresistive material on a dielectric 
substrate [16]. 
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Regarding claim 6, Werner et al. teaches in figures 1-7 the FSS of claim 1, 
wherein the chemoresistive material comprises a conducting polymer (See paragraph 
[0056]). 

Regarding claim 7, Werner et al. teaches in figures 1-7 the FSS of claim 1 , 
wherein the electrical conductivity of the conducting polymer decreases when the 
conducting polymer is exposed to the analyte. 

Regarding claim 8, Werner et al. teaches in figures 1-7 the FSS of claim 1, 
wherein the chemoresistive material includes a semiconductor nanostructure (See 
paragraph [0056]). 

Regarding claim 9, Werner et al. teaches in figures 1 -7 the FSS of claim 1 , 
wherein the chemoresistive material includes a metal nanostructure (See paragraph 
[0056]). 

Regarding claim 10, Werner et al. teaches in figures 1-7 the FSS of claim 1, 
wherein the chemoresistive material includes a composite of a polymer and electrically 
conducting particles (See paragraph [0056]). 

Regarding claim 1 1 , Werner et al. teaches in figures 1 -7 the FSS of claim 1 0, 
wherein the conducting particles are carbon-containing particles (See paragraph 
[0056]). 

Regarding claim 12, Werner et al. teaches in figures 1-7 the FSS of claim 10, 
wherein the polymer swells on exposure to the analyte. 

Regarding claim 13, Werner et al. teaches in figures 1-7 an artificial magnetic 
conductor [10] comprising the FSS of claim 1, the FSS being supported by a surface of 
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a thin dielectric substrate [16], the opposed surface of the dielectric layer supporting an 
electrical conductor [18]. 

Regarding claim 14, Werner et al. teaches in figures 1-7 an electromagnetic 
absorber (See paragraph [0091] including the FSS of claim 1. 

Regarding claim 15, Werner et al. teaches in figures 1-7 an antenna (See 
paragraph [0094]) including the FSS of claim 1. 

Regarding claim 16, Werner et al. teaches in figures 1-7 an electromagnetic 
reflector (See paragraph [0092]) including the FSS of claim 1 . 

Regarding claim 25, Werner et al. teaches in figures 1-7 a frequency selective 
surface (FSS), the FSS [10, 70] comprising a periodically replicated unit cell [100], the 
unit cell including a chemoresistive material (See paragraph [0056]) having an electrical 
conductivity that changes in a presence of an analyte. 

Regarding claim 26, Werner et al. teaches in figures 1-7 the FSS of claim 25, 
wherein the unit cell [100] has a geometry chosen so as to provide an electromagnetic 
resonance at a resonance frequency (See paragraph [0048]). 

Regarding claim 27, Werner et al. teaches in figures 1-7 the FSS of claim 25, 
wherein the unit cell [100] comprises an electrically conducting patch [72-78] and a 
region of chemoresistive material adjacent to the electrically conducting patch (See 
paragraph [0080]). 

Regarding claim 28, Werner et al. teaches in figures 1-7 the FSS of claim 25, 
wherein the unit cell [100] comprises a plurality of electrically conducting patches [72- 
78], and at least one region of chemoresistive material (See paragraph [0080]). 
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Regarding claim 29, Werner et al. teaches in figures 1-7 the FSS of claim 25, 
wherein the unit cell [100] comprises a first chemoresistive material [86] having a first 
electrical conductivity correlated with a presence of a first analyte, and a second 
chemoresistive material [94] having an electrical conductivity correlated with a presence 
of a second analyte (See paragraph [0049-0053]). 

Regarding claim 32, Werner et al. teaches in figures 1-7 an apparatus comprising 
a periodic structure [70], the periodic structure including a pattern of chemoresistive 
material (See paragraph [0056]), the apparatus having a first electromagnetic property 
[86] in a presence of an analyte, and a second electromagnetic property [94] in an 
absence of the analyte, a difference between the first electromagnetic property and the 
second electromagnetic property at least in part arising from an electrical conductivity 
change of the chemoresistive material (See paragraph [0049-0053]). 

Regarding claim 33, Werner et al. teaches in figures 1-7 the apparatus of claim 
32, wherein the periodic structure [70] is a frequency selective surface supported on a 
surface of a dielectric layer [16]. 

Regarding claim 34, Werner et al. teaches in figures 1-7 the apparatus of 32, 
wherein the periodic structure [70] further comprises a replicated pattern of metal 
patches [72-78]. 

Regarding claim 35, Werner et al. teaches in figures 1-7 the apparatus of claim 
32, wherein the apparatus is an electromagnetic absorber, electromagnetic reflector, 
electromagnetic transmitter, or antenna (See paragraph [0091-0092] & [0094]. 
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Regarding claim 36, Werner et al. teaches in figures 1-7 an apparatus including a 
frequency selective surface (FSS), the FSS [70] comprising a pattern of conductive 
patches [72-78], the conducting patches being selectively interconnectable by a matrix 
of independently addressable switches [86, 94, 88]. 

Regarding claim 37, Werner et al. teaches in figures 1-7 the apparatus of claim 

36, wherein the switches [86, 94, 88] are passive switches not in electrical 
communication with a voltage source. 

Regarding claim 38, Werner et al. teaches in figures 1-7 the apparatus of claim 

37, wherein the switches [86, 94, 88] are responsive to an external condition, the 
switches having a first electrical conductivity in a presence of the external condition, and 
a second electrical conductivity in an absence of the external condition. 

Regarding claim 39, Werner et al. teaches in figures 1-7 the apparatus of claim 
37, wherein the external condition is a presence of an analyte, the switches [86, 94, 88] 
having the first electrical conductivity in a presence of the analyte, and the second 
electrical conductivity in an absence of the analyte. 

Regarding claim 40, Werner et al. teaches in figures 1-7 the apparatus of claim 
37, wherein the external condition is incident electromagnetic radiation (See paragraph 
[0050-0051]). 

Regarding claim 41 , Werner et al. teaches in figures 1-7 the apparatus of claim 
36, comprising a plurality of switch types (See paragraph [0049]), each switch type 
responsive to a different external condition. 
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Regarding claim 42, Werner et al. teaches in figures 1-7 the apparatus of claim 
41 , wherein each switch type (See paragraph [0049]) is responsive to a different analyte 
(See paragraph [0050-0052]). 

Regarding claim 43, Werner et al. teaches in figures 1-7 an apparatus 
substantially as described herein. 

Regarding process claims 17-24 and 44, the apparatus discussed above would 
perform the claimed method. 

Claim Rejections - 35 USC §103 

14. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

15. Claims 5 and 30-31 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Werner et al. (Cited above) in view of Eggleston et al. (U.S. Patent No. 6,054,954). 

Werner et al. teaches every feature of the claimed invention in paragraph 13 
except for at least one dielectric slot in a conducting medium; and at least on dipole slot 
formed in a metal screen. 

Eggleston et al. teaches in figure 6, at least one dielectric slot [630, 632] in a 
conducting medium [618, 620]; and at least on dipole slot [630, 632] formed in a metal 
screen [618, 620]. 

in view of the above statement, it would have been obvious to one having ordinary 
skill in the art at the time the invention was made by using slots & patch-tab sections as 
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taught by Eggleston et al. in order to provide a slot dipole antenna (See col. 5, lines 23- 
35). 

Correspondence 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Shih-Chao Chen whose telephone number is (571) 272- 
1819. The examiner can normally be reached on Monday-Thursday from 7 AM to 5:30 
PM, Fri. off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Douglas W. Owens can be reached on (571) 272-1662. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Shih-Chao Chen 
Primary Examiner 
Art Unit 2821 
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